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characteristic species. The red-backed vole (Cleth-

rionomys gapperi) was also characteristic of this habitat
type. Maturé white spruce plantations would appear to offer

suitable habitat for spruce grouse and fisher.

In regions where it is a major component of the natural
forests, such as northern Canada, white spruce is recognized
as a climax species. Its shade tolerance is similar to

that of black spruce but it is longer lived. Wood products
are the same as those from black spruce. Instead of
recommending a monoculture, management guidelines for white
spruce -plantations in the Superior National Forest recommend
leaving at least 30% aspen-birch with the young spruce to

aid growth énd prevent forest damage. Harvest should occur

at 100 years.

Deciduous stands dominated by aspen>and paper birch occur
today throughout the RCNSA and produce the most variable of
the community types identified in this study. Differences

in the species composition and condition ofyaspen-birch stands
appear to reflect the soil types and treatment patterns

preferred by these species.

Both aspen and birch are cold-tolerant, short-lived, 1ight-Toving
species that are considered to be pioneers in the successional
~series. In northeastern Minnesota they are replaced in undisturbed
stands by more shade-tolerant coniferous species (fed and white
pine, black spruce, and balsam fir). Where fire in a part

of the ecosystem,both species regenrate to form even-aged
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stands. Aspen suckers form the roots while birch forms stump
sprougs. In eitﬁer case; complete removal of‘the succeeding
generation resu]tslin'more complete stocking. The same

site prepafations used for jack pine (c]earcutting and slash-
burning) encourage development of aspeﬁ suckers. It appears

that both aspen and birch are more susceptible to disease

where stands are poof]y stocked (sparse).

~Aspen is known to attain better growth on 1damy soils than on
sandy, thin, rocky, or organic soils. Within the study area,
Tand survey records show that in the 1880's aspen-birch
communities were mosf extensively developed on the loém soils
of the Toimi drumlin field (sTu 6) with other stands along the
Vermilion and Isabella moraines (T60N, R11W, slu 1) in soils
greater than 4 feet to bedrock and on the thin sandy loams

north and northeast of Birch Lake (sTu 4).

Today the best development of aspen-birch stands is in the

Toimi drumlin field and along the Vermilion and Isabella

moraines near the Stony River. A combination of soil types and
past treatment probably accounts for their homogeneity, vitality,
and good stocking (density). In addition to the favorable soils
of the Toimi drumlin field, the area was logged early to remove
its large white pines. Such logging was usually followed by
burning of the slash. Land surveyors recognized the moraine

~ country near the Stony River (T60N, R11W) to have the best
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marketable timber resource in the northern part of the study
area. It was geﬁeral]y logged in the early part of the century
and practiqgs were probably simi]ar to those in the southwest.
In 1936 all of T57N, R14W, and the west half of T57N RI3W

were burned in the Palo-Markham-Aurora fire leaving an area

comepletely exposed to sunlight.

In contrast with the Toimi drumlin field and Vermilion-

Isabella moraines, the central portion of fhe study area was
selectively cut mainly in the middle of this century. Serial
examination of aerial photos at roughly ten-year intervals reveals
tﬁat in may parts of T59 and‘GON, R12 and 13W scattered mature
aspen and/or birch were left, shrub layers were not removed

and reforestation was delayed by several years after cutting.

In this situation aspen suckering was probably inhibited by

the remaining mature trees, Today these townships support a
heterogeneous mdsaic of poorly stocked aspen and birch, upland

shrubs (mainly hazel), and interspersed coniferous plantations.

The MINSITE vegetation map shows 48.9% of the study area
in the aspen-birch cover typé. Seventy of the 277 stands in-
cluded in the RCNS vegetation survey are classified as aspen-

birch stands by cluster analysis.

Three subtypes of the aspen-birch community are recognized:
“pure aspen (12 stands), nearly pure aspen-birch (20 stands) and
aspen-birch with fir (21 stands). Theaspen-birch conmunity;

as a whole, exhibits high frequencies of coniferous elements,

emphasizing the similarity between this ocmmunity and the mixed
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deciduous-coniferous community may in fact represent a
Tater successional stage of the same community type. Prevalent
modal speciesrin the aspen-birch community include aspen

birch and red maple'in the canopy, hazel (Corylus cornuta) and

mountain maple (Acer specatum) in the tall shrub layer, honey-

suckle (Lonicera canadensis) in the low shrub Tayer, and the follow-

ing herbs: Tlarge-leaved aster (Aster macroplyllus), wild

sarsaparilla (Arabia nudicaulis), bracken-fern (Pteridium

agui]inum), twisted-stalk (Streptopus roseus) ground pine

(Lycopodium obscurum) and sweet bedstraw (Galium triflorum).

Densionmeter readings,used to evaluate canopy coverage, are
significantly higher for stands whose shrub layer is dominated
by mountain maple than for those dominated by hazel, suggesting
that mountain maple does better under shadier canopies.
‘Mountain maple attained comparable numbers of stems per unit
area in nearly pure aspen birch stands and in aspen-birch stands
with fir but hazel attained higher densities and average
diameters in ﬁear]y pure aspen birch stands. Both the
densities and basal areas of shrub size aspen suckers were
greater in nearly pure aspen-birch stands than in those with fir.
Apparently aspen-birch stands within the RCNSA are more variable
than those within the BWCA. Ordination of aspen-birch stands
from the RCNSA produces a cloud of points much more highly

dispersed than the cloud for BWCA stands (using the same species
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and discriminant functions for both groups).

The youngest stages of aspen-birch regeneration (1-3 years-old)
have wildlife resources similar to those of the youngest pine
plantations. Aspen clearcuts are used by woodcock throughout
their resident season. After about the third season, aspen

suckers become too dense to support large woodcock populations.
Sapling size aspen are of extremely high food value for deer,
moose, and beaver. These stands retain their value for deer and
moose because, as succession proceeds, hazel, willow, and mountain
maple become the principal winter browse species and the animals
use the stands for fall and spring cover. Beaver generally

reach their highest densities in areas that are dominated by
sapling and pole-sized aspen.Medium to mature aspen stands are the
preferred habitat of ruffed grouse which eat aspen buds, drum

on aspen logs, and use aspen for nesting., Mature stands are

used by hawks and owls for nesting. Where fir is an important
component of mature stands, fishers may use this habitat if

mature coniferous stands are not available.

Small mamals characteristic of very young aspen stands are the
same as those characterisitc of young pine plantations: the wood-

land deer mouse (Peromyscus maniculatus) the least chipmunk

(Eutamias minimus) and red-backed vole (Clethrionomys gapperi),

as well as the masked shrew (Sorex cinereus) which generally

 prefers damper situations. Mature stands are characterized by
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e

six species: red backed vole (Clethrionomvs gagperi), masked
- shrew (Sorex cinereus), woodland deer mouse (Peromyscus

manicd1atus), short-tai]ed;shrew»(B]arina brevicauda), woodland

jumping mouse (Napaeozapus insignis) and eastern chipmunk

(Tamias striatus). The woodland jumping mouse and eastern

chipmunk both attain their highest average relative densities in
mature aspen-bircﬁ. In each case these densities are three |
or more times higher than densities in all other vegetation
types. The chipmunk shows a significant correlation not only
with the aspen-birch canopy type but with the Aster macrophyllus
herb group. The short tailed shrew {s found in densities similar
to those in closed tamarack bogs and two to thrée timesyhigher
than in all other habitats. Where aspen-birch communities have
fir understories the woodland jumping mouse and eastern

chipmunk occur in Tow densities comparable to other habitats in

which they are found.

The mixed deciduous-coniferous community (MINESITE 14,‘no SAF
type) is similar to the aspen birch-fir éommunity‘but differs in
its Tower frequency of binch and higher frequency of black

spruce, white pine and jack pine. The communify is best developed
in the northeasfern part of the study area on thin sandy loams
(s1u 4) with a preponderance of exposed bedrock. Mixed de- A
ciduous-coniferous stands are found less frequently in the north
on loamy sands over sandy gravel parent materials (slu 13) and in
the south on thin sandy Toams (5Tu 3) and on thicker loams of

the Toimi drumlin field (slu 6). There appears to be a relation-

ship between shallow soil depth and the development of a mixed
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community rathé;.than the more pure aspen—bircﬁ;fir type.
Bécause of its mixed species composition, current management
guidelinés suggest conversion of deciduous-coniferous stands
to marketable timber t}pes. During the last ten years large
areas of this community type in the northeastern part of the
study area have been clearcut. Such areas are customarily
reduced to minefa1.soi1 by barrel scarification and replanted
to red or jack pine. The extensive clearcut area north of

August Lake is an example of such an area.

The habitat is generally dominated by a mixture of aspen and black
spruce with fir and bircy. Jack pine is common. Fir reaches

its highest percenf presence in this community. Within the

RCNSA, it appear ihat the mixed deciduous-coniferous community

is the nearest approkimation to the often-postulated "spruce-

fir climax." Modal species in addition to fir, include

mountain ash (Sorbus americana), Clinton's 1ily (Clintonia

borealis) and twin flower (Linnaea borealus). Shrub layers are

less continuous than in the aspen-birch communities.

Because of theirvhigher proportion of conifers, mixed deciduous-
coniferous stands provides better habitat for denizens of
coniferous forests than do aspen-birch stands. Fishers, spruce
grouse and bald eagle are fayored by mature conifers. Although
ruffed grouse may use mixed stands year round, they are especially

important in providing winber cover.
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Characteristic small mammals are similar to those of mature
aspen-birch-fir communities with three out of four species in

common: the masked shrew (Sorex cinereus), the short-tailed

shrew (Blarina brevicauda, and the red-backed vole (Clethrionomys

gapperi). A third shrew, the pigmy shrew (Microsorex hoyi), is

also characteristic of mixed deciduous-coniferous communities.
Average relative densities of the pigmy shrew in this community
are equivalent to those in closed tamarack bogs and over three

times higher than in all other communities.

Successional Deciduous Bird Communities

The upland deciduous communities of the Regional Copper-Nickel
Study area consist primarily of aspen-birch forests. On the

" rocky, thin soils north of the Laurentian~Divide. Balsam fir

also becomes an important member of this community. Within

these upland deciduous forests, four distinct bird communities are
recognized; they inc]ude: recent clearcut, aspen regenerqtion,

disturbed shrub and mature upland.

Mature Deciduous Upland

The most distinct and well-defined bird community in the up]and
deciduous fprests is the mature upland community. Characteristic
species that were common to all eleven stands samp]ed;in 1977
include red-eyed vireo, ovenbird, and veery. Other common
species include mourning warbler, black-and-white warbler,

nashville warbler rose-breasted grosbeak, least flycatcher,




Page 59

chestnut-sided warbler and yellow-bellied sapsucker. Although

a total of 30 different bird species were observed in the

mature deciduous uplands, none of the species were unique to the
community. The absence of a unique fauna was also noted for the
mature upland conifer community. This is not unexpected in

Tight of the natural history of these two forests. The first,

the aspen-birch forest, is regarded as a pioneer commun;ty, an early
successional stage leading to the climax boreal forest of spruce-
.fir.  Presently, however, this successianal forest is being
perpetuated in areas like the Regional Copper-Nickel Study Area
where logging operations are active. Yet, because of the historically
transitional nature of this forest, it could be evolutionarily
disastorus for a bird species to restrict its activities to a
forest. That wou]d disappear with time. Natural disturbances
however, such as 1lightning-induced fires and spruce budworm,

occur frequently enough to guarantee the continued presence of

some pioneer diciduous forests. Therefore, it would be

advantageous for a bird to be adapted to several successional
communities that contain deciduous trees or saplings rather than

to a single stage'such as the "mature" aspen-birch forest.

Two-thirds of the species registered in the "mature" pioneer

forests were also able to exploit the habitat found in younger
pioneer communities, such as the aspen regeneration and disturbed
shrub communities. The other ten species were registered only
in the "mature" pioneer forest; however, eight of the species,

demonstrating a preference for mature forests, were also registered
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in mature upland or Towland conifér forests. Of the two
remaining'species;.the first, american redstart, was an
important member of theva1der bird community; the second, ruffed
grouse, was bbserved once in the aspen regeneration community

and once in the disturbed shrub community.

The mature upland conifer forest also lacked a unique bird fauna.
As discussed earlier, the mature conifer uplands are not natural
forests, they are instead, managed plantations. Because
plantations are relatively recent in evolutionary time, birds
have not had an opportunity to specifiéa]ly adapt to them.
Generally, the birds that inhabit these forests are also found in
the mature conifer lowlands or.are characteristic of the

mature boreal forest of spurce-fir.

One of the major differences among the "mature" deciduous stands
was the importance of conifer, thus, primarily balsam fir, in

the canopy and subcanopy. The presence of cqnifers in a
deciduous stand provides an additional dimension .to the vege-
tation for utilization by the birds. Bfrds that depend on coniferous
trees for nesting, food, or shelter can now accomodate themselves
in the deciduous foresf. Species that appear to exploit the
aspen—birch forest only as the basal area of conifers increases
%nc1ude whiie—throated sparrow, black-capped chickadee, magnolia
warbler, yellow-rumped warbler and winter wren. Within the range
fo communities sampled where conifers never contributed more
than 18% of the total basal area, only one species, chestnut-

sided warbler, demonstrated an obvious trend to decrease in
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density as the basal aréa of conifers increased. In addition,
stands thét were récognized_by vegetation analysis to be

primarily aspen-birch-fir>f0rests, averaged;one more species

per plot than stands recognized primarily as aspen-birch

forests. Overall, the "mature" deciduous forests supported an
average of 9.7 species per plot, fewer species than in any

other habitat. The density of breeding birds in the aspen-
birch-fir stands, 939‘pair5/km2, was also somewﬁat higher than the
density of breeding birds in the "pure" aspen-birch stands. The
density on all deciduous plots combined was approximately 900

pairs/kmz;

As in all other communities previously described, ground nesters
were an important cqmponent of the community composition.
Contributing between 33% and 70% of the total community-

- density, and averagihg 46%, the most conspicuous ground nester
was the ovenbird. Like the mature conifer uplands, where

this bird was the dominantvspecies on 5 of the 8 plots, the
ovenbird was either first or sebond in dominance on 9 of the 11
mature deciduous stands sampled. Unlike the other mature
communities, shrub nesters are also an important component of the
fauna. Contributing between 11% and 43% of the total density, and
| averaging 26% , the most conspicuous shrub nester was the red-eyed L
vireo. The red-eyed vireo was the dominant species on one plot
and second in dominance on 3 plots. Tree nesters, contributing

about 23% of the total density, ranged from 0% to 44%. The
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.absence of the nesters from one stand may reflect the small
size of the sampie plot, 1.8 ha, or may reflect a sampling
error. The most conspicuous tree nesters were the least fly-
cétcher and rose-breasted grosbeak. The least flycatcher was
the dominant species on three plots and was second in dominace
~on three plots. The last major nesting guild, cavity nesters,
was present on 7 of the 11 plots and contributed between 0%

and 15% of the community density. The predominat cavity nester

was the yellow-bellied sapsucker.

.During the winter of 1977, three aspen-birch p1otsAwere sampled
and three mixed uplands, containing aspen-birch and various
conifers; such as white pine, jack pine and balsam fir were
sampled. A total of six species were observed on the aspen-

birch plots. Three species were either observed in all three
plots or observed flying over all three plots; they include hairy
woodpecker, common ravem and black-capped chickadee. In addition,
the downy woodpecker was observed on two plots, the gray jay on
one plot and the ruffed grouse on one plot. Together the aspen-
birch plots had an average of seven observations per five

hours, ranking third among the six habitat types sampled in

the winter. On the mixed uplands a total of 10 species were
observed. Species common to all three plots include ocmmon

raven, black-capped chickadee, and gray jay. The hairy woodpecker,

downy woodpecker and pine grosbeak were observed on two plots
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while the pileated woodpecker, black-backed-three-toed woodpecker,
_northern three-tbed woodpecker and blue jay were each observed

on only one of the mixed upland stands. Together, the mixed
uplands had on average of nearly 12 6b9ervations per five hours,

ranking first among the six-winter habitats sampled.

Disturbed Shrub

The vegiation in the middle of the intensive study zone is
characteristically different from that further to the north

and south. During the past thirty to forty years, this area

has been heavily disturbed by the activities of logging opera-
tions. The vegetation is now characterized by an. open canopy
with scattered clumps of Tive or dead standing aspen, birch or
pine, and by a very well-developed high shrub Tayer. Young

red- pine and jack pine plantations are also found scattered
throughout the area. The bird communities that were associated
‘with this very heterogenous vegitation structure were recognized

as distinct from other upland bird communities.

The bird faunas of the two stands that were sampled in this

area were more similar than that found on stands in any other
community type. Sharing 14 species in common, six of these

. species attained their higheét density and importance value

| in this habitat; they include, blue jay, black-and-white warbler,

canada warbler, rose-breasted grosbeak, magnolia warbler, and yellow-

| bellied sapsucker. On both stands the chestnut-sided warbler was

the dominant species, contributing 19% and 24% of the total

density, while the black-and-white warbler was second in dominance
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contributing 10% of the density on each plot.

The vegetational diversity in this region of the study zone is
reflected in the density and diversity of the bird community.
Its average density of 1160 breeding pairs per km? was nearly
equal to the highest upland dénsity of 1180 pairs per km2
found in the young plantation bird community. With an average
of 18 species per plot, the disturbed shrub community was
second only to the alder community (19 species) in the

-diversity of its breeding fauna.

The diversity of these communities is further reflected by the
fact that all of the four major nesting guilds are represented.
Ground nesters are again the most important group contributing
approximately 43% of the density; shrub nesters are second in
importance contributing approximately 32% of the density.
 Tree nesters contributed 17% of the density and cavity nesters,
9%. Cavity nester, which included yellow-bellied sapsucker,
downy woodpecker, common flicker and sparrow hgwk, contributed
more to the density of the disturbed shrub community than to

any other bird community recognized in the study area.

The distrubed shrub community was not sampled during the winter. ,

Aspen Regeneration

Two to three years after a stand has been harvested, a very

dense growth of young aspen appears. Unless the stand is

T
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seeded or p1anted for pine regeneration and the aspen growth is
controlled by mecﬁanical means or with the use of herbicides, the
aspen will continue‘to grow and form a dense stand 3-5n high.
Three such stands, ranging in age from 4-6 years, were sampled

in the summer of 1977 and the composition of their bird communi-

ties was recognized as distinct from that found in other habitats.

The characteristic species of the young aspen community include

the mourning warbler, red-eyed vireo and chestnut-sided warbler.
Both the mourning warbler and chestnut-sided warbler reached their
highest density and importance values in this habitat; Other
common species inchude white-throated sparrow, black-and-white
warbler, nashville warbler, common yellowthroat, veery, cedar
waxwing, blue jay, rose-breasted grosbeak, song sparrow and alder
,flycatcher. The chestnut-sided warbler was the dominant species

in all stands samp]ed; contributing between 25% and 38% of the total
density; the mourning warbler was second in dominance, contri-

buting between 12% and 24% of the density.

Shrub nesters were the most important nesting group, averaging about
48% of the community's density, ground nesteré averaged about

39% of the density. Trée nesters and cavity nesters were rela-
tively unimportant, contributing an average of 8% and 4% of the
density, respectively. The high density of young aspensiwas
probably the major reason for the high density of breeding birds,

2

1050 pairs per km“, observed in this habitat. The young -aspen
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can support approximately 150 more breeding pairs per km2 than

the mature aspeh; which averages 900 pairs per km2. The diversity
of the fauna is also slightly higher on the younger plots which
supported an averége of 12 species per plot compared with 10

species per plot on the mature deciduous uplands.
~ The aspen regeneration community was not sampled during the winter.

Recent Clearcut

The youngest deciduous upland community is the recent clearcut.
Stands that are dfscussed in this section were mature deciduous
plots before being harvested. Structually, however, conifer
stands that have been harvested in the past 1-2 years are generally
indistinguishable from deciduous stands that have been harvested
in the past 1-2 years. With the exception of scattered dead
standing birch or aspen, both lack a tree canopy and a well-
developed shrub layer. As a result of their vegetational
similarity, the bird communities are also similar in both

types of stands.

Like the conifer clearcuts, the mourning warbler, white-

throated sparrow, and chestnut-sided warbler were the character-
istic species found on both plots sampled. Other species
indluded the killdeer, black-and-white warbler, evening grosbeak,
chipping sparrow, cedar waxwing, ruby-throated hummingbird,
american goldfinch, purple finch, red-eyed vireo, song sparrow

and black-blled cuckoo. Only the killdeer was unique to this
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community and, as discussed under the conifer recent clearcuts,
should also‘bg coﬁsidered a characteristic species of the
recent clearcut community. The mourning warbler and chestnut-
sided warbler were the dominant species on one of the two
deciduous clearcuts contributing 21% and 20%,

respectively, of the density. On the second s -and, the red-
eyed vireo was the dominant species, contributing 22% of the
density, while the mourning warbler was second, contributing
19% of the density. Of all six clearcuts sampled, this was the
‘only stand where the red-eyed vireo was important. This species
importance resulted from the fact that two small pockets of
young red maple had been left standing; the red-eyed vireo was

clearly associated with these trees.

Ground nesters contributed approximately 36% of the community
density and shrub nesters approximately 31%. Tree nesters were
also fairly important, contributing approximate]y 25% of the
toal density. The influence of the influence of the young
maples on the red-eyed vireo, which is typically a high shrub
nester was discussed above. On the same plot, these trees were
also important for the chipping sparrow, robin

and purple finch, all tree nesters. On the other deciduous
clearcut young trees infringing on one corner of the plot

were also important to tree nesters such as the cedar waxwing
and evening grossbeak. In addition, both these plots had at
least one edée of the plot bordered by a "mature" deciduous

upland. Many of the tree nesters recorded in these plots may
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may have been feeding in the clearcut or near the edge, but

nesting in the trees of the "mature" deciduous stands.

When all six coniferous and deciduous clearcuts are grouped
together, the average density for the community is approximately
540 breeding pairs per km2, the lowest breeding density of

all communities sampled. This low density reflects the structural
simplicity of the habitat; the low density of shrubs provides
1ittle cover for nesting species either on the ground or in

the shrubs. What trees are Teft standing are always utilized

by the few individuals their low density can support.

Deciduous clearcuts were not sampled during the winter of 1977.
However, the utilization of the habitat should be similar to

that of the conifer c]eafcuts. As discussed earlier, woodpeckers
were the most important winter inhabitant, attracted to the area
by the dead standing aspen and birch. One of the most important
vegetational features that influecnes the composition of both
winter and summer bird faunas of recent clearcuts are the trees

that are not harvested during the standard logging operations.

Man-made openings are scattered throughout the study area as a
result of logging activities, agriculture, and industrial
development. Areas such as old landings where the soil has been
packed, or gravel pits, where soil is excessively drained,

may remain open for decades. Where adequate moisture is available
and the soil has not been packed, invasion by aspen (Populus
tremuloides) is rapid (a few years). Most anthropogenic

openings are of the latter type and therefore are ephemeral in
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nature. O01d openings are characterized by the presence of a
large number of shecies of the daisy family (Compositae)

and grasses (Poaceae). The importance of the composite family
influences the phenological pattern of the community to make it

the latest flowering of the habitat types.

Ephemeral openings, like abandoned logging-roads and landings,
have floristic affinities with roadside ditches :and abandoned
agricultural lands. While they are an ever-changing community
in the sense that they are reinvaded by forest species they
provide an important habitat for wildlife. In their early

years, they are heavily used by wood cock and

Densities of wolves are enhanced by the presence of abandoned

logging roads and the edge they provide is important too.




